INTRODUCTION
Chronic non-cancer pain (CNCP) is a debilitating illness that affects up to 35% of primary care patients. 1 It is the most frequent reason for medical visits and the direct economic impact of chronic back pain alone has been estimated to be as high as $86 billion annually, with indirect costs exceeding hundreds of billion dollars. 2 Providing treatment for CNCP is challenging and many patients continue to experience persistent pain and disability. The use of prescription opioid medications has increased 3, 4 and chronic opioid therapy is now the most common treatment for CNCP. 5 Clinical guidelines for managing patients with CNCP include recommendations for assessment and followup, dose changes, supplementary treatment, managing adverse events, and special approaches for high-risk patients. [6] [7] [8] CNCP patients with comorbid substance use disorder (SUD) who receive chronic opioid therapy are considered a high-risk group. There is a disproportionately high prevalence of SUDs among CNCP patients. 9 Although rates vary by setting and type of substance being assessed, approximately 10% of CNCP in primary care 10, 11 and 10-30% of patients in specialty pain clinics [12] [13] [14] have a current SUD. CNCP patients with a history of SUD are more likely to receive opioids for CNCP and at higher daily dose than patients without history of SUD. [15] [16] [17] Guidelines for CNCP state that history of SUD is not a contraindication for treatment. 6 However, patients with CNCP and a history of SUD are at increased risk for medication misuse [18] [19] [20] , and treatment guidelines recommend that patients with a history of SUD receive more intensive monitoring and treatment. Guidelines published by the Department of Veterans Affairs (VA) indicate that opioid therapy is contraindicated for patients with an active SUD who are not in treatment. 7 Little data have been published on the extent to which providers adhere to opioid treatment recommendations generally, or for patients considered at high risk. The purpose of this study was to examine adherence to opioid therapy guidelines for CNCP patients based on SUD status. Results from a recent systematic review indicate there is little information available to guide clinicians who treat CNCP in patients with comorbid SUD. 9 In this study, we compare implementation of guideline suggested clinical care in: 1) veterans with CNCP who are receiving chronic opioid therapy and have a SUD, and 2) veterans with CNCP receiving chronic opioid therapy and do not have a SUD diagnosis. Pain intensity is rated on a scale of 0-10, where 0=no pain and 10=worst pain imaginable. 22 As part of the VA "Pain as the 5th
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Vital Sign" initiative, NRS are routinely collected at outpatient medical visits; over 95% of veterans with an outpatient visit in VISN-20 in 2008 had a NRS. We defined CNCP as being present when patients had pain intensity scores≥4 on the NRS in three or more different months (for patients whose first pain score occurred in November or December, the first two months of 2009 were considered). This is consistent with definitions that require at least three months duration. 23 We chose NRS scores≥4 as indicating moderate to severe pain because it is consistent with prior research and aligns with VA clinical practice and policy regarding indication for further pain assessment. 24 To be included, patients must have been prescribed chronic opioid therapy, defined as 90 or more consecutive days. 10, 25 We identified 28,556 potentially eligible patients. Patients were excluded if they had any cancer diagnosis within the last six years (n=6,234), surgery within the past six months (n=1,597), enrollment in a VA opioid substitution program (n=456), or death in 2008 (n=592). We retained the 5,814 patients who were prescribed opioids for 90 or more consecutive days. A portion of these data have been reported in a report of factors associated with prescriptions for high doses of opioids. 26 We created an index date for all patients to be used as a reference for data collection. The index date was the earliest date in 2008 at the beginning of a 90 consecutive day episode of opioid use.
Demographic, Diagnostic, Pharmacy, and Medical Utilization Data
The independent variable was having a SUD documented within 12 months prior to the index date. All alcohol use disorders, illicit SUDs, and prescription drug use disorders were included. Inpatient and outpatient diagnoses were based on the International Classification of Diseases, Clinical Modification-9th Revision (ICD-9-CM). This may include some patients whose SUD is in remission but whose provider noted it because the patient's history of SUD may be relevant to current care.
Demographic data included age, gender, race, marital status, and VA service-connected status. We collected ICD-9-CM diagnoses of common psychiatric disorders. Past-year inpatient hospitalization and outpatient diagnoses were used to calculate a Charlson Comorbidity score 27 , a standardized technique that uses diagnostic codes to provide a measure of illness severity. 28, 29 Pharmacy data were reviewed for one year after the index date to obtain prescriptions of opioids and non-opioid analgesics. Each opioid prescription was converted to a morphine equivalent. 26 We extracted medical utilization data from services considered important in management with opioid therapy for one year after the index date. This included data from primary care, physical therapy, orthopedics, mental health, and substance abuse treatment. Data were also collected on the frequency and results of urine drug screen (UDS) administrations.
Statistical Analyses
CNCP patients with a SUD diagnosis made within one year prior to the index date were compared to patients who did not have a SUD diagnosis. Chi-square tests were used for categorical variables and analysis of variance for linear variables.
Odds ratios (OR) and 95% confidence intervals (95% CI) were derived using generalized estimating equations (GEE) to identify whether a SUD diagnosis was associated with outcome variables. This methodology accounted for within-site correlations among the eight different VA facilities. We specified a model-based estimator covariance matrix because we were accounting for less than 20 facilities. We controlled for the effects of variables that may be associated with treatment utilization. Categorical variables (gender, major depressive disorder diagnosis, SUD) were entered as predictors, while linear variables (age, average NRS score) were entered as covariates. A separate GEE model was constructed for each outcome variable.
For the GEE models, outcome variables were identified a priori that were considered most critical for receiving guideline concordant care. For each outcome variable described below, we provide a grade for the strength of the recommendation (strong, weak) and for quality of the evidence (high, moderate, poor), which are based on published guidelines for chronic opioid therapy. 6 Treatment recommendations for CNCP with comorbid SUD suggest "more intensive" follow-up and monitoring by primary care (strong recommendation, low-quality evidence). 6 We therefore examined whether patients met with their primary care provider four or more times in one year; four appointments was chosen because a frequency analysis indicated this was the median number of appointments. Whether patients were prescribed a long-acting opioid was included, as this is a common recommendation (strong recommendation, low-quality evidence); however, there are not high quality empirical studies available to support the use of long-acting versus short-acting opioids. 30 Physical therapy was measured because it is helpful for improving function and a common treatment recommendation is to participate in multidisciplinary treatment, including physical therapy (strong recommendation, moderate-quality evidence). 31 We evaluated whether patients provided a UDS in the year after the index date as it is recommended that patients on chronic opioid therapy provide annual UDS (weak recommendation, low-quality evidence); more intensive UDS monitoring is recommended in patients with SUD (strong recommendation, low-quality evidence). 6 We assessed whether patients attended a mental health visit (for patients with a current axis I psychiatric disorder), or received a prescription for antidepressant medication (for patients with major depression or dysthymia). These outcome variables were utilized because mental health interventions are associated with improvements in pain-related function (strong recommendation, moderate-quality evidence).
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RESULTS
Of the 5,814 participants, 19.5% (n=1,136) had a SUD diagnosis, which included abuse or dependence of alcohol (n=829, 73.0%), cannabis (n=184, 16.2%), cocaine (n=128, 11.3%), opioids (n= 172, 15.1%), amphetamines (n=86, 7.6%), polysubstance (n=81, 7.1%), or other substance (n=257, 22.6%). There were statistically significant differences between groups on demographic characteristics (Table 1) . Patients with SUD were younger (52.9 versus 55.5 years), more often male (92.6% versus 89.8%), and less likely to be married (33.4% versus 49.7%) than patients without SUD. Patients with SUD had greater pain NRS (6.7 versus 6.6) than patients without SUD, though the clinical difference between groups was small. Table 2 displays differences between groups on pain and psychiatric diagnoses. Patients with SUD were more likely to be diagnosed with low back pain, migraine headache, and neck or joint pain than those without SUD. The proportion of patients with three or more documented pain diagnoses significantly differed between groups (31.0% versus 26.7%, p=0.004). Patients with SUD were more likely to be diagnosed with every psychiatric disorder assessed, with the exception of sleep disorders than those without SUD.
There was no significant difference between groups in the average daily dose of opioids in morphine equivalent (57.2 versus 56.6 mg). Figure 1 displays comparisons on types of opioid medications that were prescribed. Patients with SUD were more likely to receive oxycodone (35.7% versus 30.2%), and less likely to be prescribed hydrocodone (53.9% versus 59.3%) and fentanyl (1.0% versus 1.9%) than those without SUD. The groups did not differ in likelihood of being prescribed short-acting (85.7% versus 87.8%) or long acting (26.9% versus 26.0%) opioids. There was no difference in the rates of prescriptions for high doses of opioids (defined as≥180 mg morphine equivalent; 9.2% versus 8.0%). Patients with SUD were more likely to receive concurrent prescriptions for antidepressants (73.0% versus 61.7%), benzodiazepines (27.2% versus 22.5%), and NSAID/acetaminophen (68.6% versus 61.8%) than patients without SUD (Fig. 2) .
Patients with SUD were more likely to be administered at least one UDS (47.0% versus 18.4%, p<0.001) and to have a positive UDS for an illicit substance (14.4% versus 4.6%, p<0.001). Of the patients that had at least one UDS, patients with SUD averaged more total administrations (4.2 versus 2.4, p<0.001) than patients without SUD. The most common positive UDS results were for cannabis and cocaine, both of which occurred at higher rates among patients with SUD diagnoses (12.1% versus 4.5% and 3.2% versus 0.3%, respectively). Figure 3 displays unadjusted comparisons between groups analyzing whether or not they received specific medical services. Patients with SUD were more likely to have had mental health and substance abuse appointments (all p-values≤0.001) than those without SUD. There was no difference between groups in visits with primary care, physical therapy, or orthopedics. Logistic regression models were built to evaluate whether patients with SUD were more likely to receive certain aspects of treatment consistent with clinical guidelines for chronic opioid therapy (Table 3) . After controlling for VA facility, age, gender, major depression diagnosis, and pain intensity, patients with SUD were more likely to have had a mental health appointment (OR=1.49, 95% CI=1.26-1.77) and to have been administered a UDS (OR=3.53, 95% CI=3.06-4.06) than patients without SUD.
There was no difference in the likelihood of having more intensive primary care treatment, receiving a long-acting opioid, attending physical therapy, or receiving an antidepressant.
DISCUSSION
This study provides information on overall adherence to clinical recommendations for managing patients on chronic opioid therapy, with a focus on patients with SUD. Overall, we found mixed results between guideline recommendations and clinical practice. In the total sample of patients prescribed chronic opioid therapy, in the 12 months after the index date, 26% received a long-acting opioid, 24% were administered a UDS, and 29% received physical therapy. Conversely, twothirds of patients were seen by their primary care provider four or more times in the 12 month period and 86% with a depressive disorder received an antidepressant medication. Whether adherence to clinical guidelines is associated with improvements in pain severity and function remains to be tested.
Twenty percent of CNCP patients who were prescribed chronic opioid therapy had a SUD diagnosis, which may be an underestimate as SUDs are often under-recognized in clinical settings. Results indicate that providers should consistently screen CNCP patients for SUD comorbidity. Two guideline concordant recommendations occurred at higher rates among patients with SUD. Patients with SUD were 1.5 times more likely to participate in a mental health session and 3.5 times more likely to be given a UDS. These data are important, as psychological interventions have consistently strong outcome data in treating pain and improving function 33 , including studies of patients with pain and SUD 34 , and regular UDS monitoring is central for the provision of safe treatment with opioids and improves the detection of aberrant medication use. 35 However, only half of CNCP patients with SUD received at least one UDS and 35% received substance abuse treatment, suggesting that additional steps are needed to increase guideline adherence. In addition, despite patients with SUD being at higher risk, there was no significant difference in the likelihood of receiving more intensive treatment in primary care, receiving a long-acting opioid, participating in physical therapy, or receiving a prescription for an antidepressant medication. Patients with SUD were also more likely to have a concurrent prescription for benzodiazepine medications, which may increase risk of overdose and death. A number of approaches may need to be used to increase adherence to treatment guidelines, including better system support to assist providers. The best methods for treating CNCP among patients with comorbid SUD are unclear. Unfortunately, SUD patients are often excluded from clinical trials, resulting in little empirical data available regarding treatment options.
9 Recent uncontrolled treatment studies indicate that more intensive, and integrated, treatment options may help to reduce pain and improve functioning among CNCP patients with comorbid SUD. 36, 37 These resources are often beyond the scope of usual practice in primary care, but could be an option for referral. The results from this study have additional implications for clinical practice. Recent treatment guidelines suggest the presence of SUD is not a contraindication to opioid therapy, though it is recommended that patients with a SUD receive more intensive treatment and monitoring 6 and participate in substance abuse treatment. 7 One recent study showed that CNCP patients with a history of SUD are 70% less likely to have clinically significant improvements in pain-related function when receiving usual pain care. 38 However, in this prior study, patients with a SUD history had improvements in painrelated function similar to patients without SUD when receiving more intensive and multidisciplinary treatment. 38 Given this information as well as current findings showing that patients with SUD did not obtain more intensive care, it is likely that CNCP patients with comorbid SUD are at risk for sub-optimal pain treatment outcomes. Consistent with prior research, CNCP patients with a SUD diagnosis were more likely to have comorbid psychiatric diagnoses 38, 39 , highlighting the need to integrate pain care and mental health services. 40 In contrast to previous findings, patients with SUD were not prescribed higher opioid doses 17 , despite statistically significant differences in pain scores. Patients with SUD may have decreased pain thresholds, suggesting the need for higher doses to achieve a similar response. 41, 42 Analyses for this study were based on treatment recommendations, which are often based on expert panels and not empirical data. There are other limitations from this study. All data were obtained from electronic medical records as part of standard care. Diagnoses were not confirmed with clinical interviews. The primary study variable was a past-year SUD diagnosis. This is not necessarily consistent with having a current SUD, as a diagnosis may have been given, but the actual substance use may be in remission. Furthermore, 9% of patients in the pain only group subsequently received a SUD diagnosis in the 12 months after the index date. We chose to leave these participants in the pain only group because we made an a priori decision to measure SUD up to the time of the index date. The overall findings from this study, and resulting implications, would not have been substantially influenced if we were to include these patients in the SUD group.
Given our reliance on electronic medical record data, we could not compare differences in pain-related function between the groups. Some patients may have had pain for years prior to this study, and potentially received some interventions in the past (e.g., physical therapy, mental health), but this would not be included in the current analyses. Although we controlled for differences in practice variation based on facility, medical care for CNCP may differ elsewhere. Other aspects of research methodology may limit generalizability. All patients Note. The Odds Ratios tested whether patients with a SUD were more likely to receive certain medical services. Analyses controlled for the effects of VA facility, age, gender, average pain score, and major depressive disorder diagnosis. *=For the variable mental health visit, this included only patients who were diagnosed with an axis I psychiatric disorder (n=3,374). + = For antidepressant use, this included only patients who were diagnosed with major depressive disorder or dysthymia (n=2,472)
were veterans, the majority of whom were male, and results may not generalize to non-veterans or women. Additionally, patients with mild pain were excluded, and the results may be limited to those with moderate to severe pain.
Results from this study provide data on overall adherence to clinical guidelines for opioid therapy and compare adherence based on SUD status. Prior research has documented the increased rates of opioid use for the treatment of CNCP among patients with SUD and psychiatric disorders. 17, 43 We have extended this research by detailing the use of medical services to treat pain among patients with CNCP and a past-year SUD diagnosis. These findings indicate that while several elements of care may be different (referral for mental health services, UDS), overall patients with CNCP and SUD receive pain care in a manner that does not differ from patients without a SUD. Further research is needed to assess the impact of improved adherence on clinical outcomes.
